Eversion of the rectum during restorative proctocolectomy with stapled ileal pouch-anal anastomosis (IPAA) remains a controversial surgical manoeuvre because of concern that it may impair anal sphincter function and adversely affect outcome. We have reviewed the long-term results in 41 patients whose operation included formation of a 20cm J-pouch with stapled IPAA by the technique of rectal eversion.
INTRODUCTION
Stapled end-to-end ileal pouch-anal anastomosis (IPAA) is now widely practised during restorative proctocolectomy. Although straightforward in principle, in practice accurate closure and transection of the bowel at the anorectal junction can be difficult to achieve via the abdomen. Eversion of the anorectum has been suggested as a means of facilitating accurate anal transection and closure by use of either a hand sewn purse-string suture1 or a linear stapler2. However, there has been some concern about the potential for anorectal eversion to damage the anal sphincter complex and thus worsen the functional outcome of restorative proctocolectomy35. We have reviewed the long-term clinical results in a consecutive series of patients to evaluate whether this concern is justified.
PATIENTS AND METHODS
A consecutive series of 41 patients (19 male, 22 female; median age 33 years, range 14-57) underwent restorative proctocolectomy under the care of three consultant surgeons (PFS, MM and RG) between 1987 and 1994. The indications were ulcerative colitis (36), familial adenomatous polyposis (4) and solitary rectal ulcer syndrome (1).
The surgical technique of pouch formation and IPAA employed in each case was that described by Brough and Schofieldl. A full nerve-sparing rectal mobilization was performed down to the pelvic floor before transection of the bowel at the level of the mid rectum. The anal canal and distal rectum were then gently everted by a perineal operator and a pursestring suture was placed by hand between 1 and 2 cm above the dentate line. The anal canal was then transected, reinverted and anastomosed to a 15-20 cm stapled J-pouch of ileum with a 31 mm circular stapler.
14 patients had a single-stage procedure with simultaneous proctocolectomy and IPAA, and 27 patients underwent a two-stage procedure comprising subtotal colectomy followed by delayed proctectomy and IPAA. The IPAA was covered with a defunctioning loop ileostomy in 28 patients.
The patients' records were reviewed retrospectively in order to identify complications related to the pouch and/or ileostomy. All patients with a functioning pouch in situ were reviewed in clinic and directly questioned regarding frequency of pouch evacuation, daytime/nocturnal night (median frequency once a night). There was a trend for frequency of pouch evacuation to decrease during the initial three months after onset of pouch function (median 8 per 24 h at one month, 6 per 24 h at three months) but little change was evident thereafter. 4 patients require regular antidiarrhoeal treatment to maintain acceptable stool consistency and pouch function.
No patients reported episodes of major faecal incontinence. 2 experience intermittent minor nocturnal leakage, which is dependent upon stool consistency and necessitates occasional wearing of a pad in bed. 2 further patients had experienced similar minor leakage during the initial period after pouch formation, but it had settled completely after 1 year and 2 years, respectively. incontinence or leakage and the need for antidiarrhoeal medication or pads.
RESULTS

Complications and failures
Pouch-related complications occurred in 11 patients (27%). 4 had early stricturing of the IPAA, successfully managed in each case by digital dilatation on 1-3 occasions. Complications related to pelvic sepsis developed in 7 patients. 2 had localized peripouch sepsis which settled with local drainage and antibiotics. In the other 5 more severe pelvic/perineal sepsis necessitated defunctioning of the pouch (this group includes 2 with pouch-vaginal fistulae and I with a pouch-cutaneous fistula); 4 of these 5 patients subsequently required pouch excision for persistent sepsis, histological features of Crohn's disease being found in 2. The remaining patient's pouch currently remains in situ but defunctioned, as do those of 2 further patients who developed unexplained tenesmus/anal pain after pouch formation. 4 patients have developed clinical features and endoscopic stigmata of pouchitis, which has been managed successfully with medical treatment. 5 (17%) of the 28 patients in whom the IPAA was initially covered by a loop ileostomy experienced complications related to ileostomy closure I with obstruction distal to the ileostomy site and 4 with minor anastomotic leaks. In each case, initial management was to refashion the loop ileostomy. All the patients subsequently underwent successful ileostomy closure and now have functioning pouches in situ.
Functional outcome (Figure 1)
At median follow-up of 4 years (range 1-6 years), 34 patients (83%) have functioning pouches in situ. In these patients median daytime frequency of pouch evacuation is 5 per day. 19 patients (56%) have to evacuate their pouch at
DISCUSSION
The aims of restorative proctocolectomy eradication of disease-prone colonic/rectal mucosa and preservation of intestinal continuity and anal continence have been unchanged since the procedure was first described by Parks and Nicholls in 19786. Since its inception, however, several technical modifications have been introduced to facilitate what remains a surgically challenging procedure. Stapling devices in particular have been increasingly employed both for fashioning the ileal pouch reservoir and for performing the IPAA.
The technique of stapled end-to-end IPAA, originally described by Heald and Allen in 19867, has been adopted by many surgeons because it is thought technically easier than mucosectomy and endoanal hand-sewn anastomosis and also because it avoids the need for prolonged use of an anal retractor, which has been suggested as a possible cause of the postoperative impairment of anal sphincter function reported after hand-sewn IPAA in some studies8-11 though not in others12. Technical difficulties can still arise with the stapled IPAA technique, particularly with respect to accurate transection and closure of the anal canal at the anorectal junction by an abdominal operator. This can prove particularly troublesome in men; the long narrow shape of the male pelvis may preclude distal transection of the bowel at a sufficiently low level, so that an excessive length of disease-prone rectal mucosa is retained. Conversely, in women the wide pelvis and mobile pelvic floor occasionally permit the anal canal to be transected too low via the abdomen, causing the upper part of the anal sphincter complex to be damaged or resected.
Eversion of the anal canal and distal rectum after transection of the bowel at a higher level was originally employed during restorative proctocolectomy to facilitate rectal mucosectomy and hand-sewn IPAA 1 3. Anorectal eversion may be achieved by the method described above, grasping forceps being introduced transanally to pull down transanally, which can be used to facilitate eversion of the anorectum by traction from below after rectal transection. Use of the manoeuvre of anorectal eversion before stapled IPAA permits the anal canal to be closed and transected comfortably and accurately by a perineal operator at a precise distance above the easily recognizable landmark of the dentate line, by means either of a manually placed pursestring suture1 or of a linear staple line2. In theory, anorectal eversion should therefore combine the ease of stapled end-to-end IPAA with the accuracy of endoanal handsewn anastomosis. Questions have been raised, however, regarding the potential of anorectal eversion to impair anal continence by causing traction injury to the anal sphincter complex or its nerve supply3-5. The present series offers long-term clinical data from consecutive patients undergoing anorectal eversion as part of restorative proctocolectomy. The results compare well with those of alternative methods in terms of the principal clinical determinants of pouch outcome-frequency of evacuation, incidence of major and minor faecal incontinence and pouch excision rate (Figure 2 )and offer no support for the notion that anorectal eversion seriously worsens the results of restorative proctocolectomy. In a recent study by Williamson et a].S, more subtle measures of anal continence, particularly the ability to discriminate and safely pass flatus, were found to be impaired more frequently in patients who underwent stapled IPAA with anorectal eversion than in an unmatched group of patients from the same institution who underwent stapled IPAA without eversion. They point out, however, that this potential minor disadvantage of anorectal eversion requires confirmation in a randomized trial and, furthermore, may be offset by the improved accuracy of IPAA produced by eversion, since the long-term inflammatory and neoplastic implications of leaving a length of disease-prone rectal mucosa in situ remain uncertain.
Serial evaluations of anorectal physiology in patients undergoing restorative proctocolectomy have yielded conflicting results with respect to the specific effects of anorectal eversion on anal sphincter function. In their original report of the technique, Brough and Schofieldl found no significant changes in resting analsphincter pressure or maximum squeeze pressure in an initial series of 10 to anorectal eversion is difficult to assess, as is their relevance to clinical outcome. It is noteworthy that the clinical results of Williamson's study at twelve months were broadly comparable with those of the present study, in terms of pouch evacuation frequency and incidence of incontinence necessitating wearing of a pad5.
The most serious postoperative complications in the present series were related to pelvic and peripouch sepsis. The factors associated with such complications have been well described and include leakage from pouch suture lines or the pouch-anal anastomosis, incorporation of the vagina into stapled pouch-anal anastomoses and the development of Crohn's disease within the pouch (as happened in 2 patients here). The overall rate of complications necessitating pouch excision in the present study is similar to that in previous series of restorative proctocolectomy ( Figure 2) ; thus it seems unlikely to have been adversely or beneficially influenced by the inclusion of anorectal eversion. We conclude that anorectal eversion can be employed during restorative proctocolectomy, to facilitate accurate fashioning of stapled IPAA, without substantially worsening the long-term clinical outcome.
